In this note it is proved that if Xx (A) is any nondistinguished Köthe echelon space of order one and K^ -(¿iM))í is its strong dual, then there is even a linear form : Ä^o -► C which is locally bounded (i.e. bounded on the bounded sets) but not continuous. It is also shown that every nondistinguished Köthe echelon space contains a sectional subspace with a particular structure.
INTRODUCTION
Following Dieudonné and Schwartz, a locally convex space E is distinguished if its strong dual is barrelled. Grothendieck [5] proved that a metrizable space E is distinguished if and only if E'b is bornological. In the theory of Fréchet spaces, the notion of distinguishedness was introduced to avoid some "pathology": the naive idea that the strong dual E'b of any Fréchet space E, i.e. of a countable projective limit of Banach spaces, must be a countable inductive limit of Banach spaces is false in general. Distinguished Fréchet spaces are those for which the idea really works. In connection with some recent investigations in Fréchet and (DF)-spaces (e.g. applications to weighted inductive limits [2] , [3] ; consequences of J. Taskinen's negative solution of Grothendieck's "problème des topologies" for ;r-tensor products of Fréchet spaces), the class of the distinguished Fréchet spaces and, in particular, the class of the distinguished Köthe echelon spaces, have again become quite important.
The first example of a nondistinguished Köthe echelon space was given by Grothendieck and Köthe [5] . It is a Köthe echelon space of order one kx(A) with the Köthe matrix A -(an)neN on the index set 7 = N x N given by a"(i J) '•-J if ' < ", an(i'J) := 1 if / > « + 1. In this case Grothendieck constructed a linear form on k{(A)'b which is locally bounded but not continuous (see [5] , p. 88). Consequently the topological duals of (Ax(A))'b and of its associated bornological space do not coincide. An example of Komura (see e.g. [6, p. 292] ) shows that there are nondistinguished Fréchet spaces F such that every locally bounded linear form on Fb is continuous.
The distinguished Köthe echelon spaces XX(A) have been characterized in terms of the Köthe matrix A in [2] (see also [7] ). We use here this characterization and an adaption of the original argument of Grothendieck based on [3, Appendix p. 194 ] to show in Theorem 2 that all nondistinguished Köthe echelon spaces k\(A) have the same pathology as the Köthe-Grothendieck example. We also show in Proposition 3 that every nondistinguished Köthe echelon space contains a sectional subspace with a structure similar to the Köthe-Grothendieck example (cf. [7, 4] ).
For the notations for Köthe echelon spaces, we refer to [4] . Nevertheless, we recall that we associate with a 
is the content of the first appendix in [3, p. 194 ].
(a) => (b). According to Theorem 2.6. in [2] and to the equivalence of conditions (D) and (H) in [1] , there are a sequence A. > 0 (j G N) and n G N such that for all v g V and m G N there is i G I with Consequently / is locally bounded and / belongs to k'^ .
We prove that / is not continuous on K^ . Indeed: if it were, we could find v G V such that \f(u)\ < supv(i)\u(i)\ for every u G K^ . ¡ei We may assume that v = inf^^, akvk for certain ak > 0 (k G N). We first observe that if i belongs to the set M (I ,(2ak+x)k€N) then v(i) < 2"'. (2) lim hb"{n('J]) =0 (cf. [7, 4] ).
j^°° t>n+x(n,j) Proof, (b) implies (a) as a consequence of [7, 4] where it is proved that these two conditions on B imply that A, (5) is not distinguished. For the converse we apply Lemma 1 and we proceed as in the proof of Theorem 2 to find a decreasing sequence (Jk)keN of subsets of 7 such that (1) «,(/)= 1 for all /, (2) ek:=inf{a;l(i):iGJk}>0, (3) inf {ö^1, (i): i € Jk\ = 0 for all k G N.
By (2) and (3), given k G N we can find a sequence (i(k,j))jeN of different elements of Jk\Jk+x such that lim.^^ak^x(i(k,j)) = 0. Now we define J := {i(k,j):k,j G N} and the Köthe matrix B = (bn)neN by bn(k,j) := an(i(k,j)) if k < n and by bn(k,j) := 1 if k > n. By construction, XX(J,A,j) is a sectional subspace of A, (7,.4) and it is easy to see that B satisfies conditions (1) and (2) . Moreover, the canonical map *F:A1(y,^|y)^A1(NxN,JS) y~(y(i(k,j)))JJt&t is a topological isomorphism. Indeed, as we have bn(k,j) < an(i(k,j)) for every k ,j e N, this map is well defined and continuous. Using condition (2) above and the definition of B, it is also direct to prove that ¥" is well defined and continuous. Thus the proof is complete. D
